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(54) Koji molds and use thereof for preparing cholesterol-lowering products 



(57) The invention concerns a naturally occuring koji 
mold wich is incapable of producing a toxin and wich 
produces at least one compound wich is capable of low- 
ering serum cholesterol concentration for use in a fer- 
mented food product. The invention also deals with the 
use of such mold in the manufacture of a food product. 



Process for the production of a fermented food 
product exhibiting cholesterol-lowering properties by in- 
oculating crop material with a mold according to the in- 
vention. 

Food product with cholesterol-lowering properties 
containing compound stemming from a mold according 
to the invention. 
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uTJ,^* PreSent inVemi ° n re ' ateS l ° micro - or 9 a " is ^s which produce cholesterol lowering compounds and the 
use of these rn.cro-organ.sms in the production of fermented food products such as bio-hydrrsrer S o ya luces or 
seasonings, for example with cholesterol lowering properties nyarorysaies, soya sauces or 

Biohydrolysates like soya sauces are traditionally produced through a two or three steps process • a first steo of 

, s i^ir::?^ r^oT s r b r: or defatted soya fiour are mixed ^ rs; 

.s inoculated with a culture of Koj. mold, cuttured under aerobiosis and intermittent stirring for one to four davs to oive 
a Koj. A second step consists of preparation of a Moromi by addition of water and salt to mZ Zrolvsis This ^roml 
.£ to ferment w,h Moromi yeasts for about 6 to 8 months. A final step of isolating Iq^SSt^ b ^ 

[0002] In the context of the invention, the term "Koji" designates the product of fermentation with a Koii culture of 

a cooked 0° r roaCce^ T & T***" ™*' ^ * ° f 3 ^ZeT^e^ 

t tZZT^ > ■' eXamP ' e 3 m,XtUre ° f C00ked S °y a or haricot bean and ^oked or roasted wheat or rice 
In the context of the invention, a Koji culture is understood to be a culture or Koji spores of the |13Zi 
the market, wrch in particular comprises spores of "yellow Aspergilli" * P available on 

[0003] Fermenting any other source of protein can make other kind of biohydrolysates Thus materials preferential 
Z o'.r 9 H 9 f Pr ° teinS ' SUCh 35 f ° r 6Xample ° ilseed cake ^ «*"- « oJSiT^JSHSh 

» oC y Th sTnrb^ s r teria H in H the r position of dehydrated ° r iiquid ^ — «- ^2T 

[0004] Th.s kind biohydrolysates which can be used to prepare liquid seasoning are very appreciated because thev 
show strong and nch aromatic taste and are therefore used as seasoning in various meats. tKETEw^S 
toons, m 7 "T"* baS6S f ° r ,0 ° d ° r f ' aV0Urin9 induStries becatJse ° f their great aromatfc profile 
S2L f T T , nUtmi ° nal 3WareneSS ' eadS the f00d indus,r * 10 brovlde food stuffs not only wi optimal oraa- 
2 5 ,ltl featUreS . b " also with im P roved national functionalities. The importance of excessle se rum 

Iln hT? ''T f ° r ° CCUrrenCe ° f ather ^'^osis of the coronary and peripheral vascu atuTe ifoenerX 

r dieS "^'r 10 C ° nC,USi0n tha ' ,he dSk ° f ,rom oorona^di ea Sn 

Th« 6 i f ln H AS '!, n ? UmrieS f ° r eX3mple ' SeVeral ,ermente d Products are used for their health beneficial properties 
3 e h !!fl 00d P 1 are 0ft6n deriV6d fr ° m m °' dS fermentin 9 P |ant raw ma,erial *- A good examptets Ch inese "Jed 
Montn inVth !? T^? * ™" °' ^ 9enUS Monascus - This P">*« conin. metabottes of he class of 
ss "stat fntX o — "dfT" 1 ^ 0 ^ 3 cho ' es terol-lowering effect. These MonacoNns be on^ng to he 
rfnnn JhiT V f , h C0mpOunds act 38 ,nhlbltors of an ^zyme in cholesterol biosysnthesis called HMG-CoA reductase 

Z /SgE^JS^T J ? ? LDL - Ch0,ester ° l lovel (Low Densfty Lipoproteincholesterol). As a matter of 

^ f 38 3 en2Vme the b *W*™* of the cholesterol. Thus, the product MEVACOR® 

40 ScomnoL 6 r mP f; T 3 T iS0 ' ated and Purified Lovasta,in fram ,he filama ntous mo. iAsperSter™ 

2 e, 3 r?£SS!SS l °H 6 - J 1 ? ,ami,y Sh ° WS inhibit0rV aC,i ^ a 9 ainst HMG-CoA-reductase. OnTe 
other hand PHARMANEX brought a "dietary supplement' Cholestin® on the market that contains molecules of th P 

" aC H° : e ve7 « hTs? *TZ metab0 ' iteS Pr ° dUCed by ,he fi,amentous rnoZZs^Zutre 
However, it has been shown that Monascus purpureas is potentially able to produce a nephrotoxic and7or muta 

4s yZ FoT Ca " e t d K Citdnin (Sabater - Vilar M ' Maas RF ™d Fink-Gremmels 1 Mutat. Ros^ZmTZTy 
conSninn h T* *" s ^ iemeni C ™°*™ a » the more of any potential food products' 

ooin^ ST Unde :, Str ° n 9 debate in the U SA and in European countries from a legal, safety 
pom. of view. The same problem may arise with AspergVus terreus that is known to have the pLJ^SSl 

so p ™^™ As P er f us ^ not micro-organisms which are applicable in food proc- 

t r,' n l°° d ThUS tt iS kn ° Wn that several fltamentous molds can produce compounds belonqina 

^T^ssif; are not " food ' 9rade " because ° f their potentiai to pr ° duce ,oxins sssss 

cannot oe used in food fermentation processes and related food products 

EP 556699 (NOVOPHARM) Describes the transformation of non lovastatin producing Asperqillus strains (As 
perg,,lus oryzae) to lovas.atin-producing strains by introduction of AspergiHus ferreus genomic DNA Th s patent teac^h- 
g ade" TLZT^ ,7 a f T 3nS ° f ° btaining "'—tous molds, JZS^Si 

Smbban, origin. * * 0ryZae are there,ore not of "natural" bu, of 

[0007] The aim of the present invention is to provide natural food-grade micro-organisms for application in a ferment- 
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ed food with cholesterol-lowering properties. 

[0008] As natural or naturally occuring micro-organisms, it is understood a micro-organism that has not been genet- 
ically modified and can be selected from the environment. 

[0009] To this end, the micro-organism according the invention is an isolated naturally occuring micro-organism which 
5 is incapable of producing a toxin and wich produces at least one compound wich is capable of lowering serum choles- 
terol concentration. 

It is an object of the invention to provide a naturally occuring micro-organism wich is incapable of producing a 
toxin and wich produces at least one compound wich is capable of lowering serum cholesterol concentration for use 
in a fermented food product. 

10 [001 0] As incapable of producing a toxin, it is understood that the micro-organism has not the capability to produce 
a toxin whatever the environmental and/or growth conditions may be. 

[0011] The present invention also concerns a process for the production of a fermented food such as a protein 
hydrolysate, for example, wich can comprises the steps of inoculating protein containing material with a micro-organism 
according to the invention to effect Koji, adding water to the resulting preparation and hydrolysing the resulting prep- 

15 aration to obtain the hydrolysate. 

[0012] Finally, the present invention also concerns the use in a fermented food product of at least one compound 
stemming from a micro-organism according to the invention in the manufacture of a food product or medicament for 
modulation of serum cholesterol levels or treatment of cholesterol related deseases. 

It is thus an object of the invention to provide a food product with serum cholesterol-lowering properties charac- 

20 terized in that it contains at least one compound stemming from a micro-organism according to the invention. 

[0013] In the present specification, with the term « fermented food product*, it should be understood an edible 
product whose production process comprises at least one fermentation step involving the use of at least a micro- 
organism according to the invention. Furthermore, with the term "edible product", it should also be understood a product 
whose consumption does not have toxic nor harmful secondary effects on human health. In particular, due to the 

25 presence of cholesterol-lowering compounds, such "fermented food product" can provide health-beneficial functionality. 
Indeed, the micro-organism according to the invention can be selected among micro-organisms that exhibit safe-history 
of use for human consumption. 

It is noteworthy to notice that the cholesterol lowering effect obtained thank to the use of a micro-organism ac- 
cording to the invention is achieved by inhibiting cholesterol biosynthesis. 

30 in a particular embodiment of the invention, the cholesterol lowering effect is achieved by inhibition of HMG-CoA- 

reductase. Indeed, one of the cholesterol-lowering compounds produced by a micro-organism according the invention 
which is capable of lowering cholesterol concentration through HMG-CoA-reductase inhibition is lovastatin. 

However, a micro-organism according to the invention can produce at least one cholesterol-lowering compound 
that is not lovastatin and that can also inhibit cholesterol biosynthesis. HMG- Co A- reductase catalyses the conversion 

35 of HMG-CoA to mevalonate, but this step is just one step in the whole cholesterol biosynthesis chain. At least one of 
the compounds produced by a micro-organism according to the invention inhibits at least one step downstream of 
mevalonate. Such downstream inhibition can be observed by adding mevalonate to bypass the HMG-COA/ Mevalonate 
step. 

One of the key features of the micro-organism according to the invention is that it is incapable of producing a 
40 toxin, particularly incapable of producing an aflatoxin. 

The said micro-organism capable of producing at least one cholesterol-lowering compound, without any produc- 
tion of toxin may be a micro-organism used in the preparation of the product, for example, particularly a filamentous 
mold such as Monascus, Penicillium and more preferentially molds belonging to the genus Aspergillus, for example, 
providing that the micro-organism be selected for its ability to synthetize cholesterol-lowering compounds, but incapable 
45 to produce a toxin. Then, this micro-organism may be selected among the broad variety of micro-organisms having a 
safe history of use in human consumption and usable for food production or in a food product it-self. 

In a preferred embodiment of the present process, the food product made through the use of a micro-organism 
according to the present invention may be a liquid seasoning, such as a soya sauce, or a seasoning paste or powder, 
for example. 

50 The micro-organism according to the invention can be reduced to practice in a traditionnal soya sauce or sea- 

soning production process. It can also be used, alone or in combination with other Koji molds in any process such as 
the ones described in EP 0429760 (process for preparing a flavouring agent), EP 0829205 (seasoning product) or EP 
0824 873 (production of seasoning). 

[0014] It is also an object of the invention to use a micro-organism according to the present invention in the manu- 
55 facture of a fermented food product or medicament for modulation of serum cholesterol levels or treatment of cholesterol 
related deseases. 

It is an other object of the invention to use at least one compound stemming from a micro-organism according 
to the present invention in the manufacture of a food product or medicament for modulation of serum cholesterol levels 
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or treatment of cholesterol related deseases 

- szzsx*. r.=.rrr.-sssrr.;=— ~ - ■■■ 

S ov 1 a 6 L ln m S a U ii a T'T e f° diment ' the P roteincon ^"in9 material may beaplantmaterial such as wheat grains 
a e Sn ^ 

n«« -ru . ^ c ° lUA,M dna inererore is usable in the manufacturing of any fermented food-stuff<5 nmHi^ 

ment2 "'^ ^i" 9 to ** inVenfi ° n can be molds present orT^Zo^ST 

S^SLJSI^ idemify miCr °-° r9anisms that res P° n < to the previous conditions, different kind 

LcSTe S ThrexaZ. S , S ° UrCeS T CheCked 3nd SUbmi,ted t0 0ne selection •"•»od such as the one 

» ident S' n 5 * "Z" ' "T^ ^ eXamP ' e be '° W iS 9iven aS i,lustra,i °" of a sel «*°n method for 

cuTunn^ fZr^rZ 9 m aCC ° rd ' n9 t0 * e inVentiofV This s P ecific selection method comprises the steps of 

^teSSSISr 3 r* T diUm " PreParin9 3nd PUri,yi " 9 ,he Cutture crude e ^s and submitt g the 

Lpplie^ itc 7wtnZVt™ ? ' ^ meaSUn ' n9 Ch °' eS,ero1 S y nthesis inhibition - Such ■ method can be 

applied to any k,nd of m.cro-organ.sm m order to check if it satisfies the desired criteria. Furthermore; any other equiv- 
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alent method for cultivating micro-organisms, isolating and detecting lovastatin and/or toxin, evaluating influence of 
the fermentative extracts on cholesterol biosynthesis can be used in order to identify the micro-organism that fulfils the 
criteria and corresponds to the features of the micro-organism according to the invention. 

A method for selecting micro-organism according to the invention is described in the following examples. This 
5 method is not limited to the micro-organisms screened. The toxin detection and identification method is presently 
directed to aflatoxins class compounds but can be modified and adapted for any kind of toxic compounds. 

EXEMPLE 1 

io Micro-organism growth conditions : 

[0026] Approximately 1 0 7 conidiospores of micro-organism to test were used to inoculate 40 milliliters (ml) of medium 
A in a 250 ml unbaffled Erlenmeyer flask for primary seed culture. The seed medium (medium A) contained per litre : 
10 g of glucose, 5 g of corn steep liquor, 40 g of tomato paste, 1 0 g of Oat meal, and trace elements : 1 g FeSo 4 .7H 2 0, 
15 ig MnS0 4 .4H 2 0, 200 mg ZnS0 4 .7H 2 0, 100 mg CaCI 2 .2H 2 0, 25 mg CuCI 2 .2H 2 0, 56 mg H 3 Bo 3 , and 19 mg 
(NH 4 ) 6 Mo 7 0 24 .4 H 2 0. These cultures were incubated for 24 hours at 30°C in an orbital shaker at 200 rpm. 

Secondary cultures were prepared by adding 6 ml of the primary seed culture to a 1 1 unbaffled Erlenmeyer flask 
containing 200 ml of production medium (B). 

[0027] The production medium (B) contained per liter: 45 g of glucose or lactose, 24 g of peptonized milk, 2.5 g of 
20 yeast extract, and 2.5 g of polyethylene glycol P2000 (pH 6.5). The flasks were shaken In an orbital shaker at 200 rpm 
at 28°C for 12 days. 

Extraction and purification : 

25 [0028] After fermentation (280 h), the culture (200 ml) was macerated with 80 % methanol (200 ml) for 2 hours. The 
mixture was filtered through a filter paper and the filtrate was evaporated. The crude extract was recovered with water 
and this solution was acidified and adjusted to pH 3 with 3 N hydrochloric acid (HCI), 

The aqueous extract was extracted several times with ethyl acetate (v-v). The organic phase was dried with anhydrous 
NagSC^ and evaporated in vacuum (30°C) to remove the organic solvent. The residue was taken up in 10 ml MeOH 
30 for analysis chromatography (HPLC and TLC), spectroscopy (LC, MS and LC/MS/MS) and in-vitro test (inhibition of 
the enzyme 3-hydroxy-3-methylglutaryl-coenzyme A reductase [HMG-CoA reductase ; mevalonate : NADP+ oxidore- 
ductase (CoA-acylating), EC 1 .1 .1 .34]) to identify and quantify Lovastatin. The production of aflatoxin was evaluated 
by HPLC. 

35 Lovastatin analysis : 

[0029] The lovastatin was determined by high-performance liquid chromatography (HPLC) and mass spectroscopy. 

HPLC ANALYSIS: nucleosil 100-5 C 18 column (250 x 4 mm) (Macherey & Nagel) was used with a post column 
(Lichrospher 1 00 RP-1 8 (Merck). Solvent A: 0.05 % H 3 P0 4 in water, solvent B was acetonitrile. The separation started 

40 with a linear gradient from 95 % A and 5 % B, reaching 50 % A and 50 % B in 45 min, the 30 % A and 70 % B in 46 
min, then 10 % A and 90 % in 48 min, then 0 % A and 100 % B in 50 mln and continued with an isocratic run for 4 
minutes. Initial conditions were maintained for 6 minutes to re-equilibrate the column. The flow rate was 1 ml/min. The 
detector used was Hewlett Packard G1315 A, serie 1100, the wave length detection was at A. max = 254 nm. 

HPLC/MS and HPLC/MS/MS ANALYSIS : Separation was performed using a Waters HPLC system, consisting 

45 of a type 757 autosampler, a 600-MS pump with system controller and a type 486-MS UV-detector. The UV absorption 
at 258 nm was recorded using an analogue input to the mass spectrometer's data system. A Nucleosil 100-C1 8 HPLC 
column (250 mm x 4 mm I.D., Macherey & Nagel) was used with a post column splitter 1/10 before the mass spec- 
trometer. Solvent A was 0. 1 % trif luoroacetic acid in water, solvent B was acetonitrile. Using a flow rate of 1 mL/min the 
separation started with a linear gradient from 95 % A and 5 % B, reaching 50% A and 50 % B in 30 min, then 30% A 

50 and 70 % B in 31 min, then 10 % A and 90 % B in 33 min, then 0 % A and 100 % B in 35 min and continued with an 
isocratic run for 5 minutes. Initial conditions were reached within 5 minutes and were maintained for 5 minutes to re- 
equilibrate the column. 

The mass spectrometer was a Finnigan TSQ 700 triple quadrupole mass spectrometer (San Jose, CA, USA) equipped 
with an electrospray ionization source. Data acquisition was performed on a DECstation 2100 running under Ultrix 
55 4.2A (Digital Equipment, USA) using the Finnigan software package ICIS2, Version 7.0. The transfer capillary was set 
at 200 °C and the spray at 4.2 kV. Full scan mass spectra were acquired in positive mode by scanning from m/z 50 to 
m/z 600 in 1 second. Daughter ion spectra were obtained from m/z 20 to m/z 450 at a collision energy of -15eV in the 
laboratory frame using Argon at a pressure of 1 mTorr as the collision gas. Lovastatin was detected using the same 
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conditions after selective reaction monitoring of the daughter ions at m/z 199, 285 and m/z 303 from the Drotonatori 
Anatoxin analysis : 

[0030] The concentration of individual anatoxins in methanolic extracts was measured by isocratic HPLC usinn r™t 

land), cu r ent setting was adjusted at 100 jxA. The individual aflatoxins were monitored with a Waters modeU70 
scanning fluorescence detector (excitation wavelength 365 nm, emission wavelength 428 nm 
[0031] The presence of aflatoxins in positive culture supernatants was confirmed by using a more selective method 
based on an ,mmunoaff,nity column cleanup, according to the procedure described by Trucks™ Ja W SimS 
ahquots of methanolic extracts were diluted with 50 ml distilled water and applied t £ MaTest P imm^noaff n£ 
column (Vicam, Watertown, MA, USA) containing a monoclonal antibody specifier aflatoxins B 1 oTnd G S 

z^r; 6 * o,a,ed r: ified ' and concentrated on the coiu ™- ™* ^ SE^'XSSS - Id 

:r:s: r HPLC with postco,umn derivatization and nu — ^ 

Inhibition test for Cholesterol synthesis : 

unde'r 3 ^S^SfS^T "* T J""" LCM medium < Bioflui ^ R °<**» a . MD, USA) 

« S ? a 2 I w S6eded m, ° 24 - We " P' ates and incubated ^ confluency with 1 mM "C-acetate 

we" 2™ i£U ST 7 mM T, ( ? n,r0,) " ^ Pr6SenCe ° f the «-m^™todSTSS 
Z ™L 7 ♦ V ^^evalonate (0.85 mCi/mmol, Amersham) for 20 h in order to evaluate whether 

Th. o !£!? e T°! i0n performed twice b V incubation with hexanerisopropanol (3.2) for 30 min at room temperature 

2T Tl* Wer6 dri6d URder N2 ' redtes0,ved in hexane and Objected to high perfomimTh nZe ch o 

myography (Merck, Darmstadt, Germany) in a solvent mixture of hexane d ethyl ether acetic ac^^ 

fmllr 0 '?'^ 

( tk, Tk ZUriCh ' Switeer,and > and ^pressed as percent of the control. 

SSL , 5i ** Vitr ° h yP° cnoleste ~'emic activity in the human hepatic T9A4 cells of the extracts in 

whe S n e h C e 6 ^"SSII eaSi '? e See " that Ch0,eSter0 ' Synth6SiS h - an hepatic 

ceiT SnrtT? , * fermentatlon w,th a micro-organism according to the invention are incubated with the 

sv!LXi hht « C .° ntem in eX,raCt ° btained fr0m A4 an ™ slrains i« than 0,1 ug/ml thfchoTesterd 
fm ter to th T^T ° bSe r ' "I" ^ attribU,ed 10 ' 0VaStatin pr6Sent in the M ^t alsoTo oihe cTmpo ^nds 
rZ 3 , I J 31 are pr ° dUCed by the otner non-lovastatin producing strains. compounas 
[0034] The extracts obtained with strains A1 2, A21 , A34, A39, A45 A50 A51 A53 FJ? an HFi<; n n „ nt t 

produce compounds other than lovastatin capable of lowering serum cholesterol concentration that act as inWbit^ 
of at least one step downstream of the step catalysed by HMG-CoA-reductase 

[0035] Figure 1 shows the MS graph obtained with lovastatin standard. Figure 2 and 3 show the MS arachs of th e 
ex.rac s obta.ned by fermentation with micro-organisms according to the invention with strain^A -27 an iZlL^c 
t-vefy. Lovastatin content of the extracts obtained with these strains is less than 0 1 uglm! ' " 

of a fla?oxT rSe n ° ne ° f 8X,raCtS 0btai " ed ^ mbr °-^™ wording to the invention contain any trace 

lit? 2 Sh °i^ the '"I™* 0 choles,ero1 s V n,hesis inhibiting activity in the human hepatic T9A4 cells of the 
2E?h" 14C - mevalonate ln ,his case, it can be seen that the presence of lovastaUn does not inhibifcho 

lesterol b,osynthes.s even though the fermentation extracts obtained with the strains A21 A34 A39 fjT™h k 
of inhibitory effect on cholesterol biosynthesis. That meanl tha e el ^^duce at .easl one 
compound that mhtbits at least one step downstream of mevalonate. 
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TABLE 1 : 



1 " — ■ . — ! 

The in vitro hypocholesterolemic activity in human hepatic assays of strains extracts in presence of 14 C-acetate 


Strain code 


Final concentration of crude extract (fig dry matter /ml) 


% inhibition cholesterol synthesis 








A4 


39 


23 








A27 


51 


45 








A12 


70 


59 








A21 


38 


54 








A34 


50 


55 








A39 


47 


64 








A45 


44 


47 








A50 


43 


29 








A51 


41 


7 








A53 


42 


55 








FJ2 


37 


61 








FJ5 


40 


46 








LOVASTATIN 


0,5 


56 



TABLE 2 : 



The in vitro hypocholesterolemic activity in human hepatic assays of strains extracts in presence of 14 C-mevalonate 


Strain code 


Final concentration of crude extract (p.g dry matter /ml) 


% inhibition cholesterol synthesis 








A21 


38 


82 








A34 


50 


66 








A39 


47 


72 
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TABLE 2 : (continued) 




% inhibition cholesterol synthesis 



37 



FJ5 



40 



LOVASTATIN 



0,5 



64 



42 



EXAMPLE 2 
Soy Koji fermentation 

bag (porosrty 25ccLn fitter w* 60 mm T T*™" *° * 3 ^^o m spawn 

(Kuhner, Swteerland) for up to 70 houTVemoerature Til ^ * 3 °" C h 3 Lab - Term incubator 

[00381 The obtained Koii l« , ZhT lemperature ,ns,de the Ko l' bed was monitored not to exceed 34°C 
examp.e ! ' ** " M * Prepa " n9 a " eXtract from cei, cuKure according to the method used in 

inhibCrS 866 " " Tab ' e 3 th3t ^ 6XtraCtS ° btained ,r ° m S ° ,id K ° ji fe — - " choiestero. synthesis 
EXAMPLE 3 

Wheat bran Koji fermentation 

mJoZo?eT en °" TaWe 3 th8t 6XtraCtS ° b,ained fr ° m S ° ,id K °* fe — exhibit choiestero, synthesis 

TABLE 3 : 



The in Wfrchypocholesterolemicactivity in human hepatic assays o7 
dceiaie 



assays of strains extracts in solid state in presence of He- 




Claims 



1. An isolated naturally occuring micro-organism wich is incapable of producing 



a toxin and wich produces at least 
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one compound wich is capable of lowering serum cholesterol concentration. 

I. A naturally occuring micro-organism wich is incapable of producing a toxin and wich produces at least one com- 
pound wich is capable of lowering serum cholesterol concentration for use in a fermented food product. 

5 

3. A micro-organism according to claim 1 or 2 characterized in that the cholesterol lowering effect is achieved by 
inhibiting cholesterol biosynthesis. 

4. A micro-organism according to claim 1 to 3 characterized in that the cholesterol lowering effect is achieved by 
10 inhibiting HMG-CoA-reductase enzyme. 

5. A micro-organism according to claim 1 to 4 characterized in that the compound wich is capable of lowering 
cholesterol concentration is lovastatin. 

is 6. A micro-organism according claim 1 to 5 characterized in that the micro-organism is incapable of producing an 
aflatoxin. 

7. A micro-organism according to claim 1 to 6 selected in the group consisting of the genus : Aspergillus, Monascus 
or Penicillium. 

no 

8. A micro-organism according to claim 1 or 2 characterized in that the compound wich is capable of lowering 
cholesterol concentration inhibits at least one step downstream of mevalonate. * 

9. Use of a micro-organism according to any preceding claim in the manufacture of a food product or a medicament 
25 for modulation of serum cholesterol levels or treatment of cholesterol related deseases. 



10. Use of at least one compound stemming from a micro-organism according to claim 1 to 8 in the manufacture of a 
food product or a medicament for modulation of serum cholesterol levels or treatment of cholesterol related de- 
seases. 

30 

11 . Process for production of a fermented food product comprising the steps of : 

inoculating crop material with an inoculate comprising at least one micro-organism according claim 1 or 2 to 
effect fermentation, 

35 - hydrolysing the resultant preparation to obtain an hydrolysate. 

12. Food product with serum cholesterol-lowering properties characterized in that it contains at least one compound 
stemming from a micro-organism according to claims 1 to 8. 

40 



45 



50 
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Figure 1 . Lovastatin Standard. 
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Figure 2 . Extract obtained with strain A-27 
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Figure 3 . Extract obtained with strain A-4 
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